MATERIAL AND METHODS
Between August 1967 to May 1973, 120 patients underwent replacement of the mitral valve in the Department of Cardiothoracic Surgery at the Christian Medical College Hospital, Vellore in South India. Of these, there were 31 young patients whose ages ranged from 12 to 20 years at the time of operation. None was judged to have clinical or laboratory evidence of recent rheumatic activity. Of the 31, 16 were males and 15 were females and their weights ranged from 19 to 54Kg (Table I) . Table I Fig.1.
Preoperative manifestations (31 cases). Sixty-one per cent were in functional class IV and 39% in functional class III of the New York Heart Association classification.1) Congestive cardiac failure occurred in 90%. Evidence of impaired growth was present in 45%. A history suggestive of rheumatic fever was obtained in 77% of our patients. One patient has had a previous mitral valve operation (Fig.1) .
Roentgenological features (Table II) :
Marked cardiomegaly was present in the majority of patients. The cardiothoracic ratio was over 70% in 8 patients and between 60 to 70% in 19 patients. It was between 55 to 60% in the remainder.
Electrocardiographic findings (Fig.2) : Of the 31 patients, 14 were in atrial fibrillation while the rest were in normal sinus rhythm. Left atrial hypertrophy was present in 21 cases (65%) whilst right ventricular hypertrophy was evident in 18 cases (61%). Fifty-eight per cent of the cases showed left ventricular hypertrophy.
Cardiac catheterisation data (Table III) : Cardiac catheterisation and cine angiocardiography were carried out in all except one. Fourteen patients showed evidence of severe pulmonary hypertension. The systemic arterio-venous oxygen difference was over 7 vol% in 16 patients. Of the 31 patients 7 had evidence of a left to right shunt and of these, 6 were at the atrial level while 1 was a left ventricular-right atrial shunt. Retrograde aortography demonstrated a mild degree of aortic incompetence in 2 cases.
Surgery was accomplished utilizing cardiopulmonary bypass. This was in- stituted using a disc oxygenator with 50% hemodilution using Ringer lactate and low molecular weight dextran as the diluents. Electrical fibrillation was induced in all cases. Tricuspid valve was routinely explored before linking the patient to the heart-lung machine. A moderate to severe degree of tricuspid incompetence was present in 10 cases. At surgery, the mitral valve was found to be grossly incompetent in 29 and predominantly stenotic in the other 2 cases (Table IV) . Replacement was accomplished using a Starr-Edwards ball valve prosthesis in 28 cases. In 2 cases, a mounted heterograft was used while in 1 a frame-supported autologous fascia lata valve was utilised. Concomitant closure of a large atrial septal defect was accomplished utilising a patch in 6 cases. In I with a left ventricular-right atrial shunt, direct suture was employed. In 7 cases, tricuspid annuloplasty was carried out.
Valve prostheses used (Table V) : In this series of 31 patients adult sized valves were employed in all but 2 cases. As shown in this table, the 2M was the commonest prostheses used while 1M was used in 8 instances. In only 5 cases, a 3M prosthesis could be inserted. Postoperatively assisted ventilation through the endotracheal tube was employed in all patients for at least 24 hours. In 4 patients, a tracheostomy was required to continue intermittent positive pressure ventilation for a longer period of time. RESULTS I. Mortality data There was 1 operative death. In addition, 6 patients died during the early postoperative period resulting in a hospital mortality of 22% (Table VI) .
The operative death occurred in a profoundly disabled boy, 19 years of age, on whom a mounted heterograft was used. He had had a previous valvotomy elsewhere and complicating mitral insufficiency. Pulmonary artery pressure was at systemic level. Attempts to terminate cardiopulmonary bypass proved futile in him. Of the postoperative deaths, 1 occurred in a young boy and this was the result of ventricular tachyarrhythmia 6. days following corrective operation. The young girl with severe mitral incompetence and left ventricular-right atrial shunt died from a refractory arrhythmia on the sixth postoperative day. Another patient who was in Class IV (N Y H A) with severe pulmonary hypertension had a sudden cardiac arrest on the fourth postoperative day. Massive hemothorax related to anticoagulant treatment was the cause of death in another young girl. An- (Table VII) Non-fatal complications included arrhythmias in 6, pulmonary complications in 6 and postpericardiotomy syndrome in 2 cases. A young girl who had an autologous fascia lata valve inserted developed severe mitral regurgitation. Seven weeks following initial surgery she went into a hypotensive state and required emergency cardiopulmonary bypass and valve replacement. The frame mounted fascial graft was removed and a No.1M Starr prosthesis was inserted. She has done very well since that time and is now leading a normal life.
III. Late death and follow-up (Fig.3 ) Twenty-four patients left the hospital in an excellent condition. There was only 1 late death which occurred in a young girl with a Lutembacher syndrome who died 6 months after surgery. Death was the result of cerebral hemorrhage from anticoagulant treatment. The remaining 23 patients are on anticoagulant treatment attending centres scattered throughout the country in some of which adequate facilities for anticoagulant control are not available. This is a very pertinent problem in this country. Nevertheless, thrombo-embolic phenomena have not occurred in any of our patients. Nine of these patients have undergone recatheterisation and the pulmonary artery pressure has shown striking reduction in all except 1. This study was done 8 months following surgery and it is reasonable to assume that further reduction of pulmonary artery pressure would occur over a period of time.
The systemic a-v oxygen difference has shown a very pronounced improvement in all patients indicating satisfactory improvement in cardiac output (Fig.4) . In our follow-up, most gratifying was the observation that 9 subjects who were initially in class IV are now in class I or class 0 (Table VIII) . All the 23 patients have had an excellent result during the period of follow-up. Radiographic evaluation demonstrated that 15 cases showed very pronounced reduc- tion in the size of cardiac silhouette while in 8 cases, there was only moderate reduction (Fig.5) . 
DISCUSSION
Reports of valve replacement in children and adolescents are uncommon.2) We have been encouraged to offer prosthetic replacement in young patients where terminal cardiac decompensation exists. The principal deterrent, however, continues to be the rather uncertain future of these valve prostheses. These young patients in our series were between 12 and 20 years of age although history suggestive of rheumatic fever was obtained in 77% of our patients. Nevertheless, the valves excised at surgery showed scarring, puckering and distorsion very typical of rheumatic valvulitis. Moreover, in a larger series of well documented cases of rheumatic heart disease that underwent surgery reported earlier from this institution, a history of rheumatic fever was obtained only in 53%.3) Of the 31 patients, 7 had associated shunts either at the atrial or ventricular level. The frequent association of atrial septal defect with rheumatic heart disease is an important haemodynamic entity to remember.4) Seven patients died in the early postoperative period constituting a hospital mortality of 22%. The serious cardiac disability together with a low nutritional status and poor general condition of these patients contributed greatly to this mortality. All these patients who died 
